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© Process for preparing a product containing casein and whey protein, which is suitable as a foodstuff or for processing in 
foodstuffs. 

© A process for the preparation of a product containing 
casein and whey, which comprises adjusting the pH of a milk 
product containing casein and whey protein to a value above 
6.8 and preferably of at least 7.0. subjecting the material so 
obtained to a heat treatment whereby the whey protein den- 
atures, allowing a milk-clotting enzyme to act on the milk 
product after adjustment of the pH to a value above 6.8 and 
before or after said heat treatment, and acidifying the re- 
sulting product, after cooling to a temperature below 65°C, 
to a maximum pH of 6.3. The product obtained is suitable as 
a foodstuff or for processing in foodstuffs. 
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Process for preparing a product contai ning casein and Whey protein 
Which is suitable as a foods tuff or for pressing in foodstuffs 



The invention relates to a process for preparing a product 
containing casein and whey protein, which is suitable as a food- 
stuff or for processing in foodstuffs from a milk product con- 
taining casein and whey protein which comprises adjusting the pH of 
the mil* product to a value above 6.8, subjecting the material so 
obtained to a heat treatment at a temperature and for a time which 
are at least adequate to denature the whey protein, and subsequent- 
ly cooling it to a temperature below 65«C and then acidifying it. 

Such a process has been described in the not previously 
published European Patent Application 83201707.3. In this prior 
method, by acidifying to a pH below 5.4, a precipitate is obtained 
Which is extremely soluble in water at neutral pH and has a low 
calcium content and a low ash content. It is not a co-precipitate 
in the sense of a complex of casein and whey protein. 

It has been found that a product very suitable as a foodstuff 
or for processing in foodstuffs can be obtained if, in the process 
described above, after adjusting the pH to a value above 6.8 and 
before or after the heat treatment by which denaturaticn of the 
whey protein takes place, a milk-clotting enzyme is allowed to act 
on the milk product and after cooling to below 65«C the latter is 
acidified to a maximum pH of 6.3. 

After the acidification, a precipitate suspended in a liquid 
is obtained which can also be described as a curd in a serum. The 
product obtained can be used for a very wide range of applications 
and offers advantages over using products described previously or 
taiown. 

It is per se surprising that addition of milk-clotting enzymes 
to a product whose pH is above 6.8 has a favourable effect. It is 
tocwn, for example, from the to* * Pieter Walstra and Fdbert 
Jenness entitled "Dairy Chemistry and Physics" (John Wiley * Sons, 
New York, 1984), pages 238. 240 and 245 that the known milk- 
clotting enzyme chynosin is virtually inactive above a pH of 6.7 
and that milk which has been subjected to a severe thermal treat- 
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fere not the obvious thing to do to add ndlk-clotting enzymes to a 
ndfic product irith a pH above 6.8 ana certainly not to a milk pro- 
Ax* %ftidh ted In ntWtlm been heated to a hitfi terpexature. 
5 Bje mLDc product to be used as the starting material Is 

generally fSriin mtDc or buttermilk *hirii, if desired, may be en- 
riched with natural %foey protein. In practice the starting material 
is often skixn milk tftich has been pasteurised, for exanple at 68 to 
72°C for 5 to 20 seconds. She pH of the starting naterial is usual- 

10 ly around 6.7. For the method according to the invention it should 
be raised to above 6.8 and preferably to at least 7.0. The upper 
limit of the pB range to be used is not critical. At a pH above 
8.0, bcwever, XoM i Hfricn of undesirable confounds often occurs and 
the taste of the product finally obtained is adversely affected. In 

15 addition, it is to be expected that at a pB of 8 or nnre the 
activity of i mT k clotting enzyme is adversely affected. By 
preference the pH of the ndlk product used as starting material is 
brou^it to a value in the range 7.0 to 7.5. Ho adjust the pB a 
basic ocnpcund or an ion exchanger can be used. By preference a so- 

20 diun hydroxide solution is used because sodium hydroxide is 
generally available and <3ieap. 

After the p& has been adjusted to a value above 6.8 and 
Preferably of at least 7.0, the material obtained is heated in a 
raraer such that the whey protein present denatures. Heating far 5 

25 to 20 minutes at 80 to 100°C is suitable; by preference the heating 
is done for 8 to 12 minutes at 90 to 98°C. "Ultra-hi^i tenperature" 
(IHT) taoeatanent is also possible sudi as heating at 130°C for 60 
rarau l s car heating at 145*C for 5 seconds, or a tenperature-time 
caifcdnation ix±>etween. 

30 After heating, the product is cooled to a tenperature below 

65°c. If it is cooled to a higher tenperature the solubility of the 
protein is fcund to be adversely affected. From practical con- 
sideration cooling is usually done to a tenperature in the range 
from 4 to 45°C. 

35 After cooling to a tenperature below 65°C the product obtained 

is acidified to a of 6.3 or lower. At a pB above 6.3 a good gel- 
like cr ffiynV l ar t -fid precipitate is not obtained. Hie intended 
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application of the product to be prepared determines the jfi Which 
must be reached during acidification. The lower limit of the pH 
range to be achieved is around 4.2 because at a pH belcw 4.2 the 
casein goes bade into solution. The acidification can take place by 
means of an acid acceptable in the preparation of foodstuffs, for 
exanple a mineral acid or an organic acid such as lactic acid or 
gluoo-^-lactone, but also by means of cultures of micro-organisms 
which then frequently make a positive contribution to the taste of 
the finished product. 

The point in tine at Which the milk-clotting enzyme is allowed 
to act on the milk product to be used as the starting material is 
not of inportance provided the pH value of the starting material 
has first been brou^it to a value above 6.8. The fact is that if 
the enzyme is allowed to act before the pH is increased and then 
the remaining steps in the method are applied, the yield is found 
to be considerably reduced (see the catparative exanple III below). 

Naturally, the milk-clotting enzyme should be allowed to act 
before the pH is again reduced to 6.3 or lover. 

The temperature at which the milk-clotting enzyme is allowed 
to act can vary within wide limits. In general it is in the range 
frcm 2°C to 40°C. The action of the milk-clotting enzyme can, for 
exanple, be allowed to take place far a long time, far exanple 10 
to 25 tours, at 4°C, but one can also maintain the tenperature in a 
range of frcm 20 to 35°C whicfri is usual in the manufacture of 
dbeese. This means, therefore, that if the milk-clotting enzyme 
acts after the heating process in which denaturaticn of the vfoey 
protein takes place, the tenperature must first be brought to a 
value suitable far this action. 

Milk-clotting enzymes are enzymes which by preference car al- 
most exclusively split the p^enylalanine^thionine bend in kappa- 
casein. During this splitting the soluble glyccmacrop^tide is pro- 
duced on the one band aid on the pther hand para-casein \ftiidi 
readily flocculates under the influence of calcium. 

In the method according to the invention all milk-clotting en- 
zymes can be used in principle. These are enzymes of animal origin 
or vegetable origin and enzymes of bacteria and of fungi. An 
exanple of an enzyne of animal origin is rennet vMcii primarily 
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contains thymosin as the active enzyme. Reference is made to the 
book by B. LolPccmb and J. Blaauw entitled "Kaa^bereiding" (1974), 
pages 94 and 95. Bar the quality of the product it is of importance 
that the enzyme need is very specific and exhibits little general 
5 proteolysis. Btoeseive general proteolysis can lead to a 
modification of the product as a result of Which, for example, a 
bitter taste may he produced. 

The time for tfrixb the ndJX-clotting enzyme acts is, among 
other things, dependent on the milk product vised as starting 

10 material, on the enzyme used and on the temperature, and can be 
determined for each individual case by simple tests. 

The intended agpplicatioa of the product prepared according to 
the invention determines, among other things, the degree of 
acidification. With acidification to a pE of , far exanple, 5.4 or 

15 lower, a precipitate is obtained tfiich has a low ash con t en t , a lew 
calcatm content and a good protein solvfcility. The pH value is 
determined by the requirements inposed on the precipitate obtained 
(also designated curd). At a pH of 5.3 soft curd is obtained, Which 
still has a relatively hicgi calciian content. At a lower jfi the cal- 

20 cum content of the curd also beccmes lower, while the actual curd 
grains become firmer. As already noted, acidification should not go 
below a pH of 4.2. By preference acidification is done to a pE in 
the range from 4.4 to 4.7. 

*Ehe curd can be separated in a known manner, far exanple by 

25 means of decanting or centrifuging or by means of sieving or gauze 
filtering. It is preferable to heat the milk product before the 
curd is separated. The heating produces syneresis and the card 
grains become firmer, fhe heating can be done, for exanple, by 
m ea ns of direct steam injection of by indirect heating. The heating 

30 temperature is to some degree dependent on the manner in v#dch the 
curd has been acidified. After acidification with mineral acid a 
tenperature between 40° and 50°C, far exanple approximately 45°C is 
to be preferred, tfcereas after acidification following a bacterio- 
logical path a tenperature between 55°C arti 70°C, for exanple, 

35 approximately 60°C is usually used. 

It is preferable to wash the precipitate obtained and 
separated in tte manner d es cr ibed above thoroughly with an aqueous 
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liquid having a fH in the range 4.2 to 5.4 and by preference 4.4 to 
4.7 in order to obtain as pure a precipitate as possible. 

The precipitate prepared according to the invention, which in 
general contains 35 to 50 weight % dry material, can be re^Jis- 
solved in water at a pH between 6.5 and 8.0. Various methods are 
known for dissolving casein which can also be applied here. By way 
of exanple reference is made to the method according to Dutch Pa- 
tent implication 80.04587. In this method water-insoluble mil* pro- 
teins containing casein are fed in a continuous current through a 
closed reaction chamber along with solubilising agents, for exanple 
sodium hydroxide, and water by means of a volume punp and in this 
reaction chamber the mixture is converted under the influence of 
shearing forces into a solution with a dry materials content in the 
range of from 20 to 70 weight %. In this process it is advantageous 
to mix the milk proteins with an alkaline solubilising agent before 
the reaction chamber is reached until a pH of 5.0 to 5.3 is ob- 
tained, and then to add enough alkaline solubilising agent in the 
reaction chamber to give the mixture a pH of at least 6.5. 

Starting from skim milk a product obtained according to the 
invention by acidification to a pH of 4.5, washing of the preci- 
pitate obtained at a pH of 4.6, dissolving and drying has for 
example an ash content below 4 weight %, a calcium content below 
0.1 weight % and a good protein solubility. A 10-weight % solution 
of the dried product gels even when the calcium content in the 
solution is 0.6 weight %. A solution of 10 weight % of the precipi- 
tate as obtained according to European Patent implication 
83201707.3 also has a good protein solubility, a low ash content 
and a low calcium content, but will only gel at a calcium content 
in the solution of greater than 1.2 weight %. A comparison is pro- 
vided by the fact that a 10-weight % solutixxi of sodium caseinate 
still does not exhibit any gel formation when the calcium content 
in the solution is 2.4 weight % or more. For applications in meat 
products, however, gel formation at a lxw calcium content is very 
advantageous. The fact is that the presence of calcium in meat pro- 
ducts leads to the expulsion of moisture when they are being pro- 
cessed. If a solution of a precipitate prepared as above according 
to the invention is then added to meat products, it quite quickly 
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forms a gel, wiicai prevents the emulsion of moisture from the neat 
protocts, with Hie calcium present in the meat products during 
pasteurisation. She products prepared according to the invention 
are, therefore, not intended to replace animal protein, but to im- 
5 prove the structure of meat products. 

Precipitates prepared according to the invention are also ex- 
tremely suitable for processing in dessert p roducts* 

If the method according to the invention is to be used in the 
production of cheese, the procedure is, for exanple, as follows. 

10 The pB of the sdHc product %3iic*i contains casein and vfoey protein 
is adjusted to a value between 6.8 and 8.0, for exanple to 7.5. It 
is then heated, for exanple, for 15 miiaites to 95°C. It is then 
cool e d to a teapecataxre usual for cheese manufacture, for exanple 
30 to 32*C. Reraaet is then added and the Whole is allowed to stand 

15 at a temperature of 30 to 32*C for half an hour. As a result of the 
hix£i pB clotting does not occur. A bacteriological starter concen- 
trate is then added. At a pB of around 6.3 a dotting effect begins 
to became perceptible. If the calcium content in the milk: is high, 
a clotting effect may even be observed at a pB of 6.6 to 6.7. The 

20 curd obtained is then processed further in the manner usual in the 
Banufecture of cheese. The cheese obtained contains a considerable 
quantity of %tey protein. In the method according to the invention 
the starter can also be added together with the rennet, but only if 
t±ie rennet is added after the heating process in v*iicii denaturaticn 

25 of the Whey protein takes place. 

The method according to the invention can also be used in the 
manufacture of cottage cheese. In the manufacture of cottage cheese 
one usually starts fraa pasteurised ^kim milk vhich is bro u c ft i t to a 
tenperature of 22 to 26°C or even of 31*C, after whicS* about 3 g of 

30 starter and 0.2-0.3 ml of rennet are added per 100 1 of skim milk. 
The curd is separated after acidifying for 16 hours, subsequently 
cutting at a pB of 4.6 to 4.7 and heating to a tenperature of 48 to 
55°C for 60 minutes. The curd is washed 2 or 3 times, after whirii 
the desired finish ed product is obtained by adding pasteurised 

35 cream and salt:. In the method according to the invention, the pH of 
the skim milk is first brought to a value above 6.8, the skim milk 
is thereafter h ea t ed to a tenperature at \shic*i the ubey protein de- 
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natures, is cooled to a temperature of 22 to 26°C or even of 31°C, 
after which starter and rennet are added. The rennet can of course 
also have been allowed to act even before the heating process. 

In the case of cottage cheese obtained according to the known 
5 methods the whey proteins present are present in the natural state 
insofar as they have not been removed and lost from the whey in the 
separation of the curd, whereas cottage cheese manufactured 
according to the invention contains a large quantity of whey pro- 
tein. This cottage cheese does not have a bitter taste. 
10 The method according to the invention can also be used in the 

preparation of quarg. In the conventional manufacture of quarg skim 
ndlk is pasteurised, then cooled to a temperature in the range 20 
to 28°C or 30 to 32*C, 2-6 g of starter and 0.2-2 ml of rennet per 
100 litres of skim milk are added, further acidification is allowed 
15 to take place for, for example, 14 to 18 hours, the curd obtained 
is cut and the curd is separated. In this process the whey protein 
present in the natural state disappears to a large extent in the 
whey. To overcome this disadvantage C. Oingerich has suggested in 
"Deutsche Molkerei-Zeitung" 102 (1981), pages 388-392, to heat the 
20 quarg whey obtained after separating the curd to a temperature of 
52 to 55°C, followed by ultrafiltration and cooling the concen- 
trate. The whey proteins obtained in this way are mixed with the 
precipitate obtained in separating the curd which mainly consists 
of casein. As a result of the fact that in using the method 
25 according to the invention the skim ndlk is first brought to a pH 
above 6.8 and then heated to denature the whey proteins, subse- 
quently cooled to a temperature in the range 20 to 28°C or 30 tot 
32*C, subsequently starter and rennet are added and then the usual 
method is followed, a quarg product is obtained which contains a 
30 considerable amount of whey protein. There is no question of a 
bitter taste to the quarg. 

According to the Journal of the Society of Dairy Technology, 
36, No. 4 (October 1983), pages 107-108, in the manufacture of so- 
called Thernoquarg untreated skim ndlk is heated for 2-4 minutes at 
35 95-98-c before the starter is added in order to retain whey pro- 
teins, which are otherwise lost, in the curd. After coagulation the 
curd is held for three minutes at 60*C to denature the whey proteins 
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further. In this process 3O-60 % of the vtoey proteins are included 
in the quarg. It is reported that denaturation vfriich goes still 
further results in the quarg having a bitter taste. In using the 
method according to the invention, however, all the whey proteins 
5 fraa the dda mUk are included in the quarg in denatured from 
without the latter acquiring a bitter taste. From the last-named 
literature reference the method is also known of denaturing the 
vfoey proteins **iich are present in the whey which is obtained in 
the known methods for the manufacture of quarg and adding the de- 
10 natured proteins to a subsequent batch of skim milk which is used 
for the Henufacture of quarg or to make a vhey protein quarg from 
it- 

The following exanples explain the invention in more detail. 
In them the protein solubility is determined according to the AXS 
15 official method BA 11-65, Nitrogen Solubility InSex (NSI), in 
vfriidh, however, oentrifuging was done at 20,000 g. The ash content 
given in the examples was determined according to IIF Standard 
89 sl979. 

20 Exanple I 

In a tank the pH of skim milk at a temperature of 4°C was 
brought to 7.5 ly means of a 4N sodixsn hydroxide solution. Subse- 
quently the gdm milk was punped at a rate of 1500 litres per hour 
through pasteurising equipment and heated to 68 °C, after v*dda the 
25 tenperature of the skim milk was increased to 95°C ty direct steam 
injection. 

The heated s&im milk was kept at 95°C far 15 minutes in a so- 
called continuous heater. Part of the skim ndlk was then cooled to 
4*C (batch I) %*iile the other part of the skim milk was cooled to 
30 30*C (batch II). lb both batches of skim milk 30 ml of rennet were 
added per 100 litres of skim milk. Batch I was kept for 20 hours at 
4*C and then heated to 25 °C ty means of a heat exchanger. To the 
batch I treated in this manner 48 hydrochloric acid was added until 
the pH was 4.5, after which the tenperature vas raised to 45°C by 
35 direct stem injection. 

*Ehe cord formed was separated- by means of a West fa Via 
decanting apparatus, model SDft. 230. 
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Bat* II was kept for 30 minutes in a continuous heater at 
30'C. The pH was then reduced to 4.5 by adding 4N hydrochloric 
acid, after which the tenperature of the batch was raised by direct 
steam injection to 45 *C. The curd farmed was also removed in this 
case with a Westfalia decanting apparatus, modal SDA 230. 

In both batch I and batch II the quantity of protein separated 
was found to be 93 to 94 weight % of the quantity of protein ori- 
ginally present in the skim milk. 

Both curds were washed with water in a manner usual in casein 
preparation, in this case at a pH of 4.6 and at a tenperature of 
40°C. The washed precipitate was thereafter dissolved in acordance 
with the method known from Dutch Patent Application 80.04587 by 
means of a 4N sodium hydroxide solution, after which the solution, 
which had a pH of 6.7, was dried by spray drying. The powders ob- 
tained had the following average composition: 

dry ma teria] content 95.5 weight % 

protein content 90 - 2 weight % 

- ash content 3 - 9 wei** % 

calcium content ^ 0.1 weight % 

protein solubility 9° 

Bxanple II 

A precipitate was prepared in a manner similar to that 
described in example I, but the following changes were made. 

After the pH had been increased to 7.5, the rennet was added 
to the skim milk at 4°C, after which it was kept at this tenpera- 
ture for 16 hours. The skim milk was then heated at 95°C for 15 
minutes and subsequently cooled to 30*C. 

Before the serum was decanted, hydrochloric acid was injected 
until the pH was reduced to 4.5 and the tenperature was brought to 
45*C by direct steam injection. The precipitate obtained in this 
way was washed, dissolved and dried in the manner specified in 
example I. 

The powder obtained had the following composition: 

- dry material content 95 - 1 weight % 

- protein content 91.4 weight % 

- ash content 3 * 8 weight % 



— calcium content. 

protein solubility 

. Example III (for ocnpariscn) 

A precipitate was prepared in a manner si m i l ar to that 
described in exanple I, but with the following changes being made. 
The remet vas added to the untreated skim mtlX at 4*C and the skim 
ndJX *as thenXept at thiB taiperature for 16 hours. The pfi of the 
efcim milk vas then increased to 7.5, after Whic* the tenperature 
was brought to 95*C and kept at this value far 15 minutes. The skim 
milk thus treated was cooled to 30*C, the pB v«s subsequently 
teou^it to 4.6 and the tenperature *»s then brou^tt to 45*C ty 
means of direct stean injection. After separating the curd ty means 
of a decanting apparatus the protein yield was found to be con- 
siderably less than the yield obtained acoarding to exanple I. Only 
85 % wei#it % of the proteins originally present in the skim milk 
were found in the precipitate. 

Exaiple IV (for ocnpariscn) 

Rennet casein was prepared in the traditional manner by 
adding, at 4°C, rennet to skim milk, vAiicii had been pasteurised for 
15 seconds at 72°C, and keeping the tenperature at 4°C for 20 
hours, subsequently raising the tecperature to 45°C and separating 
the curd by means of a decanting apparatus. 

The curd obtained vas washed at a neutral pB and dried in the 
ncmnwr usual for rennet casein. 

The protein solubility of the product obtained was less than 
5. The quantity of protein separated was 76 weight % of the <*jan- 
tity of proteins originally p r e se n t in the skim ndlX. 

Exacple V 

A precipitate vas prepared from skim milk in a manner s imi l a r 
to that described in exaaple I, but with the fcUodng changes 
being made. 

After raising the pB of the skim milk to 7.5, heating for 15 
minutes at 95 # C and cooling to 30°C, rennet and starter concentrate 
were added to the treated skim milk. The starter concentrate ocn- 



10 

90. 



01 62498 

centrate consisted of a mixture of Streptococcus lactis and Strep- 
tococcus crenoris » 

The acidification took place at 30*C for 10 hours until a pH 
of 4.4 was readied. Before the serum was decanted, the temperature 
was raised by means of direct steam injection to 6Q*C. The precipi- 
tate obtained, a quarg, was packed in small beakers and cooled. 
This quarg had a refreshingly acid taste. The precipitate contained 
91 to 92 weight % of the quantity of proteins originally present in 
the skim milk. 
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1. A process for preparing a product attaining casein and 
%toey protein, rtiidh is suitable as a foodstuff or for processing in 
foodstuffs, from a ndlX product containing casein and vhey protein 
Which emprises adjusting the pB of the ndlX product to a value 
above 6.8, subjecting the material so obtained to a heat treatment 
and at a tenperature for a tine Which are at least adequate to 
denature the Whey protein, and s**sequently cooling it to a 
teaperature below 65°C and then acidifying it, characterised in 
that after adjustment of the pB to a value above 6.8 and before or 
after the heat treatment by which denaturing of the vhey protein 
takes place, a ndlXclotting enzyme is allowed to act on the milX 
product and that after cooling to below 65°C, the latter is 
acidified to a s«vrtmim pB of 6.3. 

2. Process according to claim 1, characterised in that the pH 
of the HdlX product is adjusted to a value of at least 7.0 and 
preferably in the range of from 7.0 to 7.5. 

3. Process according to claims 1 and 2, characterised in that 
the pB of the milk product is adjusted with a basic oonpound or by 
means of an ion exchanger* 

4. Process according to claim 3, characterised in that sodivso 
tydroodde is used as the basic oonpound. 

5. Process according to claims 1 to 4, characterised in that 
the material obtained after increasing the pH is heated for 5 to 20 
minutes at 80 to 100°C. 

6. Process according to claim 5, characterised in that the 
material obtained after increasing the pB is heated for 8 to 12 
minutes at 90 to 98 # C. 

7. Process according to claims 1 to 4, characterised in that 
the material obtained after increasing the jfl is heated using a 
tCTperature-time oopfcdnaticn in the range from 130*C for 60 seconds 
to 145*C for 5 seconds. 

8. Process according to claims 1 to 7, characterised in that 
the material is cooled after heating to a temperature in the range 
4 to 45*C. 
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9. Process according to claims 1-8, characterised In that 
acidification is carried out to a pH below 5.4 but above 4.2 and 
the precipitate obtained in this way is washed and possibly 
dissolved and dried. 

10. Process according to claim 9, characterised in that 
acidification is carried out to a pH in the range 4.4 to 4.7. 

11. Process according to claims 9 and 10, characterised in 
that the precipitate obtained on acidifying is subjected to direct 
steam injection or indirect heating before separation. 

12. Process according to claims 9 to 11, characterise d in that 
the precipitate obtained is washed out with an aqueous liquid 
having a pH in the range 4.2 to 5.4 

13. Process according to claim 12, characterised in that the 
precipitate is washed out with an aqueous liquid having a pH in the 

range 4.4 to 4.7. 

14. Process according to claims 1-8, characterised in that 
after cooling to a temperature in the range between 30 and 32'C an 
acid which is acceptable for the purpose of preparing foodstuffs or 
a starter is added and a cheese product is prepared in a per se 
conventional manner. 

15. Process according to claims 1-8, characteris ed in that 
after cooling to a temperature in the range between 20 and 32°C an 
acid which is acceptable for the purpose of preparing foodstuffs or 
a starter is added and a cottage cheese product is prepared in a 
per se conventional manner. 

16. Process according to claims 1-8, characteris ed in that 
after cooling to a tenperature in the range between 30 and 32°C an 
acid which is acceptable for the purpose of preparing foodstuffs or 
a starter is added and a quarg product is prepared in a per se 
conventional manner. 

17. A product suitable as a foodstuff or for processing in 
foodstuffs prepared according to one or more of the preceding 
claims. 
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